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What is claimed is: 

1. A method^ comprising: 

a) receiving a wireless telecommunications data signal 
without accompanying pilot signals; 

b) extracting information from the wireless 
telecommunications data signal; and 

c) using said information, demapping said wireless 
telecommunications data signal by either modifying an 
indication of said wireless telecommunications data signal 
and comparing a modified indication to constellation point 
values to obtain a decision or by modifying constellation 
point values and comparing an indication of said wireless 
telecommunications data signal to the modified 
constellation point values to obtain a decision. 

2. A method according to claim 1, wherein: 

said information extracted from the wireless 
telecommunications data signal is phase adjustment 
information. 
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3. A method according to claim 2, wherein: 

said extracting information comprises reducing and 
averaging differential quadrature components of the 
received signal. 

4. A method according to claim 3^ wherein: 

said indication of said wireless telecommunications 
signal is a Fourier transformed indication (X^, Y^), 

said modifying an indication of said wireless 
telecommunications signal comprises correcting said Fourier 
transformed indication with estimates of a differential 
reference vector (dX^r dY^). 

5. A method according to claim 4, wherein: 

said differential reference vector is obtained by 
calculating differences between said corrected Fourier 
transformed indications and closest constellation point 
values to provide differential quadrature components of the 
corrected received signal dXi and dY^, reducing said 
differential quadrature components to obtain reduced 
differential components dX^^ and dXi^f averaging 
sequences of said reduced differential components to 
provide a current estimate of said differential reference 
vector. 
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6. A method according to claim 5, wherein: 

said reducing is accomplished according to 
dXi, = (Ao/ai)(dXiCOsAi - dYiSinAj, 

dYi^ = (Ao/aj (dYiCOsAi + dXiSinAj , 

where dX^^ dY^^ are reduced differential quadrature 

components, Aq is an amplitude of a reference vector, ai is 
an amplitude of an i'th decision vector, and A^ is a phase 
difference between an i'th decision vector and a reference 
vector . 

7. A method according to claim 6, wherein; 

said averaging is accomplished according to 



where dX^Ci) and dY^ii) are averaged differential components 
at the i'th received symbol, and N is the number of symbols 
being averaged. 
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8. A method according to claim 1 , wherein: 

said N symbols being averaged are a block of N 
symbols . 

9. A method according to claim 1 , wherein: 

said N symbols being averaged are a sliding window of 
N symbols. 

10. A method according to claim 7, wherein: 

said N symbols include only symbols deemed reliable. 

11. A method according to claim 5, wherein: 
said modifying is accomplished according to 

Xie= (l/A){[(Ao)' + dX,Xo+ dY.YolXi- [dX.Yo - dY.XolYJ 

Yic= (l/A){[(Ao)' + dX^Xo+ dY,Yo]Yi+ [dX.Yo - dY,Xo]XJ 

where Xq and Yg represent coordinates of a reference vector^ 

Aq is an amplitude of said reference vector, and A = 

Ao[(Xo+dXj' + (Yo+dY,)']°•^ 

12. A method according to claim 11, wherein: 

said reference signal has coordinates Xo=l and Yo=0. 
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13. A method according to claim 2, wherein: 

said extracting information comprises reducing and 
averaging quadrature components of the received signal. 



14. A method according to claim 13, wherein: 

said indication of said wireless telecommunications 
signal is a Fourier transformed indication (Xi, Y^), 

said modifying an indication of said wireless 
telecommunications signal comprises correcting said Fourier 
transformed indication with estimates of a reference vector 

15. A method according to claim 14, wherein: 

said reference vector is obtained by obtaining 
quadrature components of the corrected received signal Xi 
and Yi, reducing said quadrature components to obtain 
reduced components X^,. and X^^, and averaging sequences of 
said reduced components to provide a current estimate of 
said reference vector. 
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16. A method according to claim 15, wherein: 
said reducing is accomplished according to 

Xir = (Ao/ai)(XiCOsAi - Y^sinAj , 
Yir= {Ao/aJ(YiCosAi + XiSinAj, 

where and are reduced quadrature components, Ao 
is an amplitude of a reference vector, ai is an amplitude of 
an i'th decision vector, and Ai is a phase difference 
between an i'th decision vector and a reference vector. 

17. A method according to claim 16, wherein; 
said averaging is accomplished according to 

X,(i) = (1/N)2) Xj, = (Ao/N)* 2 (XjCOsAj - y,sinAj)/aj, 

J-l-N 

I 

y,(i) = (1/N)2) Yjr = (Ao/N)* 2 (YiCosA^ + X^sinA^)/a^, 

where X^{i) and Y^(i) are averaged components at the i'th 
received symbol, N is the number of symbols being averaged. 
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18. A method according to claim 15, wherein: 

said modifying is accomplished according to 
Xic= (l/A){[(Ao)' + dX,Xo+ dY.YoJXi- [dX.Yo - dY,Xo]YJ, 
Yic= (l/A){[(Ao)' + dX,Xo+ dY,Yo]Yi+ [dX.Yo - dY.XoJXJ, 
where Xq and Yq represent coordinates of a reference vector, 
Aq is an amplitude of said reference vector, and 
A = Ao[(Xj^ + 



19. A method according to claim 18, wherein: 

said reference signal has coordinates Xo=l and Yo=0. 

20. A method according to claim 3, wherein: 

said indication of said wireless telecommunications 
signal is a Fourier transformed indication (X^, Y^), and 

said modifying constellation point values comprises 
generating corrected coordinates of the constellation 
points X^n and Y^^. 
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21. A method according to claim 20, wherein: 

said corrected coordinates are obtained by obtaining 
differences between said received signal and said corrected 
coordinates to provide differential quadrature components 
dXi and dYi, reducing said differential quadrature 
components to obtained reduced differential components dXi^ 
and dXir/ averaging sequences of said reduced differential 
components to provide current estimates of a differential 
reference vector (dx^, dY^), and using said current 
estimates of said differential reference vector to obtain 
corrected coordinates X^^ and Y^^, where n=l,2, m, and 
where m represents the number of constellation points. 

22, A method according to claim 21^ wherein: 
said reducing is accomplished according to 

dXi^ = (Ao/aj (dXiCOsAi - dYiSinAj, 

dYir= (Ao/aj (dYiCOsAi + dXiSinAj, 

where dX^^ and dY^j. are reduced differential quadrature 
components, Aq is an amplitude of a reference vector, ai is 
an amplitude of an i'th decision vector, and A^ is a phase 
difference between an i'th decision vector and a reference 
vector . 
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23. A method according to claim 22, wherein: 
said averaging is accomplished according to 

dX,(i) = {1/N)2 dXj, = (Ao/N)* 2 (dXjCosA^ - dYjSinA^j/aj, 

y-/-;v 

I 

dY,(i) = (1/N)^ dYj, = (Aq/N)* J (dYjCOsAj + dX^sinA^ ) /a^, 

where dX^(i) and dY^Ci) are averaged differential components 
at the i'th received symbol, and N is the number of symbols 
being averaged. 

24. A method according to claim 23, wherein: 

said N symbols being averaged are a block of N 
symbols • 

25. A method according to claim 23, wherein: 

said N symbols being averaged are a sliding window of 
N symbols. 

26. A method according to claim 23, wherein: 

said N symbols include only symbols deemed reliable. 
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27. A method according to claim 21, wherein: 
said modifying is accomplished according to 

X„(i) = X„(i-1) + (A,/Ao)[dX,(i)cos0„ - dY,(i)sinej, 

Ycn(i) = Ycn(i-l) + (A„/Ao)[dY,(i)cose, + dX,(i)sinej 

where A^ is an amplitude of the n'th constellation point, Ao 

is an amplitude of a reference vector, and 0^ is a phase 

difference between the reference vector and the n'th 

constellation point. 

28. A method according to claim 20, wherein: 

said corrected coordinates are obtained by reducing 
said Xir Yi to obtain reduced components Xi^ and Y^^, 
averaging sequences of said reduced components to provide 
current estimates of a reference vector (X^, Y^), and using 
said current estimates of said reference vector to obtain 
corrected coordinates X^^ and Y^^, where n=l,2, m, and 
where m represents the number of constellation points. 
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29. A method according to claim 28, wherein: 
said reducing is accomplished according to 
Xi, = (Ao/aj (XiCosAi - YiSinAi), 

(Ao/ai){YiCosAi + XiSinAj, 

where Xi,. and Y^^ are reduced quadrature components, Aq 
is an amplitude of a reference vector, ai is an amplitude of 
an i'th decision vector, and Ai is a phase difference 
between an i'th decision vector and a reference vector. 

30. A method according to claim 29, wherein: 
said averaging is accomplished according to 

X^(i) = (1/N)2) Xjr = (Ao/N)* ^ (XjCOsAj - YjSinAj)/aj, 

i 

Y,(i) = (1/N)2) = (Ao/N)* 2! (YjCOsAj + XjSinAj)/aj, 

where Xj(i) and Yr(i) are averaged components at the i'th 
received symbol, N is the number of symbols being averaged. 
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31. A method according to claim 3, wherein: 
said wireless telecommunications signal is a 

multicarrier signal with correlated phase shifts, 

said indication of said wireless telecommunications 
signal is a Fourier transformed multicarrier indication 
(Xj^,Y^), where k is a carrier index k=lr...N where N is the 
number of carriers in said multicarrier signal, and 

said modifying an indication of said wireless 
telecommunications signal comprises correcting said Fourier 
transformed multicarrier indication with estimates of a 
differential reference vector (dX^, dY^), 

32. A method according to claim 31, wherein; 

said differential reference vector is obtained by 
calculating differences between said corrected Fourier 
transformed multicarrier indications and closest 
constellation point values to provide differential 
quadrature components of the corrected received signal dXj, 
and dYj,, reducing said differential quadrature components to 
obtain reduced differential components dXj^^ and dXj.^/ and 
averaging sets of said reduced differential components to 
provide a current estimate of said differential reference 
vector . 
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33. A method according to claim 32, wherein: 
said reducing is accomplished according to 
dX^r = (Ao/aj (dX.cosAj, - dY^sinAj , 

dY,, = (Ao/aJ(dY,cosA, + dX.sinAj 

where dXi^ and dY^^ are sets of reduced differential 
quadrature components, Aj, is the phase difference between 
decision and reference vectors at the k-th carrier, a^ is 
the amplitude of the decision vector at the k-th carrier, 
and Aq is the amplitude of the reference vector, 

34. A method according to claim 33, wherein: 
said averaging is accomplished according to 

K 

dX, = (l/K)^; dX^r = (Ao/K)^; (dX^cosA^ - dY^sinAj /a^, 

K 

dy,= (1/K)2) dY,, = (Ao/K)2) (dY.cosA, + dX,sinAj/a^, 

where K is the number of of said multicarrier signal, and 
where dXj- and dY^ are averaged differential components. 
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35. A method according to claim 31, wherein: 

said modifying is accomplished according to 
X,,= (l/A){((Ao)' + dX,Xo+ dY.YolX, - (dX.Yo - dY,XolYJ, 
Y,c= {l/A){((Ao)' + dX,Xo+ dY,Yo]Y, + [dX.Yo - dY.XoJXJ, 
where X^c/ Y„c are the corrected quadrature components of the 
k-th carrier, X,,, Y,^ are the received quadrature components 
of the k-th carrier, Xq and Yq represent coordinates of a 
reference vector, Aq is an amplitude of said reference 
vector, and A = Ao[(Xo+dXr)^ + (Yo+dYJ^]°'% where dX^ and dY^ 
are the estimates of differential components of the 
reference vector. 

36 • A method according to claim 3^ wherein: 

said wireless telecommunications signal is a 
multicarrier signal with correlated phase shifts, 

said indication of said wireless telecommunications 
signal is a Fourier transformed multicarrier indication 
(X„,Yk) where k is a carrier index, k=l,...N where N is the 
number of carriers in said multicarrier signal,, and 

said modifying an indication of said wireless 
telecommunications signal comprises correcting said Fourier 
transformed multicarrier indication with estimates of a 
reference vector (X^, Y,.) . 
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37. A method according to claim 36, wherein: 

said reference vector is obtained by reducing a set of 
components X;^ and Yj, to obtain reduced components Xj,^ and X;,^, 
and averaging set of said reduced components to provide a 
current estimate of said reference vector. 

38. A method according to claim 37, wherein: 

said reducing is accomplished according to 
X,^ = (Ao/aj (X^cosA,, - Y^sinAj, 

Y,,, = (Ao/aj (Yj^cosAj, + X^sinAj, 

where Aq is an amplitude of said reference vector, a,, is an 
amplitude of a decision vector for the k'th carrier of said 
multicarrier signal, and A,, is a phase difference between 
said decision vector for the k'th carrier and said 
reference vector. 

39. A method according to claim 38, wherein: 
said averaging is accomplished according to 

K 

X, = (1/K)2 X,, = (Ao/K)2 (X.cosA, - Y,sinAj/a„ 

K 
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40. A method according to claim 36, wherein: 
said modifying is accomplished according to 

X,,= {l/A)[X,(X,Xo + Y,Yo) - Y,(X,Yo - Y,Xo)], 
Y,,- (l/A)(Y,(X,Xo + Y,Yo) + X^CX^Yo - Y,Xo)], 

where X^^/ "^kc the corrected quadrature components of the 

k-th carrier, X,,, Yj, are the received quadrature components 
of the k-th carrier, Xq and Yo represent coordinates of a 
reference vector, Aq is an amplitude of said reference 
vector, and A = Ao[(Xo)^ + (Yo)^]°•^ 

41. A telecommunications apparatus, comprising: 

a receiver which receives a wireless telecommunications 
data signal without accompanying pilot signals, said 
receiver including a demapper, said demapper including 
means for extracting information from the wireless 
telecommunications data signal and for using said 
information to demap said wireless telecommunications data 
signal by either modifying an indication of said 
telecommunications data signal and comparing a modified 
indication to constellation point values to obtain a 
decision or by modifying constellation point values and 
comparing an indication of said wireless telecommunications 
data signal to the modified constellation point values to 
obtain a decision. 
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42. A telecommunications system, comprising: 

a first telecommunications apparatus including a 
transmitter which transmits a wireless telecommunications 
data signal without accompanying pilot signals; and 

a second telecommunications apparatus including a 
receiver which receives said wireless telecommunications 
data signal, said receiver including a demapper, said 
demapper including means for extracting information from 
the telecommunications data signal and for using said 
information to demap said wireless telecommunications data 
signal by either modifying an indication of said 
telecommunications data signal and comparing a modified 
indication to constellation point values to obtain a 
decision or by modifying constellation point values and 
comparing an indication of said wireless telecommunications 
data signal to the modified constellation point values to 
obtain a decision. 
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